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(54) ADAPTIVE MODULATION SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To apply to a mobile communication system or the like 
and to prevent the decline of the transmission efficiency of signals by maximum 
likelihood estimation of a modulation index at a reception side without transmitting 
control signals at a transmission side especially in the case of changing the 
modulation index based on channel power gain. 

SOLUTION: For received signals 101 to which the information of the modulation 
index at the time of transmission is not added, respective modulation index 
estimation parts 102 calculate the average values or dispersion values of carrier 
power for the respective modulation indexes and calculate the difference of them 
and the reference average value or reference dispersion value of the carrier power 
stipulated beforehand for the respective modulation indexes as likelihood function 
values AML#1-AML#X for the respective modulation indexes. A minimum likelihood 
function value selector 104 selects the modulation index corresponding to the 
likelihood function value provided with a maximum likelihood value among the 
likelihood function values and makes a data selector 105 select the output of a 
modulation index demodulation part 103 corresponding to it as demodulation signals 
106. 
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«*ts««-g-«*©3i T-fe^fc*. sua; 

rim. HW©8IIfc*iv^TtHH«»«*«il6-t-5 
[0 0 6 4] z.ii»s *«M©«i©«»«-e*>5. * 

fc, a^W^xA{Cj3VTf±, AGC^RSS Hf-§- 
jfe^t J: 9S(Sfs#U"<^/i s iB^$^TV^5 <> HB£©iI 
«fc*»^-Ctt, «R©e»o^Sr%a:ufc|5H|Rth (g 
fi«fl[©R3e) ^fT*3*fC*i 0 . w©g««#i"«/i'© 

/vx-^IS $ *t3 KMWR&tff © Bfr«©SfSfS^- w-</v 

WWi*Sr*irrSi5.Bttft<45. rtUw«tt) % ^*© 

[0 0 6 5] rix^*3SM©^l©JSat*5»t5^2© 
WPMXhh, ffi5t€S©*g-)iCif©«t 5 f-v e 

i/^ X A 33 V > T f±, M X. ff ^JgfC© U p /D o w n 

^fefc. ±i«u<tto©3««©*©aai»»©*fl: 

©^Sr%iti"^fiJ;v>r t^*5. roi^ii^TA 

ttttSiftofrtfEttSiv ^©«(±S*^t©^7)5E1t 
, *©B**ftT^*«6«R:»U-C±l*U< 

[0 0 6 6] rtV^^BJ(DBl©J®a^33lt.5B3© 
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CTA^SIXA&efte&t&MHK *©gi?Dttf4K 

(ffi*Affl!E*) W7Wr> 3 ^ Kfc«*.fc»£\ 
*©^fi^i«c:^Tf4^ft«f§©f)-g£*l]:1-5 r. t 
f=J:oT**0««S:BiMT?*5 c fl*.f*6 4QAM 
fll**aSfllSixTV^5»frK:*i^T, QPSKM^i 

«*/SME««:*L<*t<J5i:5ri:ttiWe*>5. r 
[0 0 6 7] rii#4^inoJKioAGlK:«srtSS4 0 

%.mmx*hz>, mk, #»9itt\ aflMrcw&jtsflwi 
aus«w*s; t #a*s*w*s;o 2 #5*;###t 5 

^A^fcoTffiljttf Jt*iSao*3as«W*S;^tlffl Sit 
*i, ^lAn^J^^SS*^^ £ ft 5 4 5 4 -r i> 

[0 0 6 8] zti&*%mo%i<oi?m\z.&v : t>%5 0 
<*wn<o% 1 <DWM\zm-i< #*k©»«>±jb©# 

[00 6 9] UTtO&ZmmX-tt, &mm&2 (QPS 
K^W^S;) , £f|»ft4 (1 6QAM«W#SS) , £ 
mtlfte (6 4QAM£fS*3;) , &tf£PlffiK8 (2 

$£ft5<, 

[0070] 0214, mi \z*£ixz*%vn<Dmmmi$, 
iz*n&-rz*mw<o% 1 ©**©»«©* #ht»*>5. 

*SHIMWC2, 4, 6, 8ttfc, QPSK«£gB2 0 
2, 1 6QAM*tjggB2 0 3, 6 4QAMif£gB2 0 
4, 2 5 6QAM*£gt2 0 5 2*, SufBifc 2 iS-fc 4 5t 
(2 5 6QAM©#£t>|Sl«) tcS^X, SflMB* 
71/-A2 0 1 *»6*SB8fRAQPSKs A16QAM > A 
64QAM « A256QAM^^"t"5o 
[00 7 1] £fc&^pf&$:2, 4, 6, 8mz^ QP 
S Kt-7 (demapper) 2 0 6, 1 6 QAMfv 5""? 
2 0 7, 64QAMf-7-^20 8, 2 5 6QAMf? 

^2 0 9#, tix-eiioaew*s*K:»)Si-5afiftia 



£HtT U {MHS**!^ 4 W @B 2 1 1 , 2 12, 
2 13, 2 1 4fc*jT*;h/-PMMW-«. 
[0 0 7 2] -t LT*/h**BMWtfc ^#2 10#, 
±fB#±SH^:AQPSK» A16QAM - A 6 4QAM » A 256 qaM 

2 1 5lC*tt,T, ^©|/hill;mt5Nf^ KB* 
(2 1 1~2 1 4©H©f»THW ©ta^jSrlSWt#2 

[0 0 7 3] 0 3f4, ^fSW^i^S$tl5^fI<f^cO 
hO-«*r» ft*gffii#llife©Jgl£t 
"CJtttL-fcBI-e*)*. 4*. tftil§©fS!i*©fcft, 7i- 

[0 0 7 4] 1213(a) K^ftS^&ffi-Ctt, 

hffctt, IIMff* 1 ©ffilc, XfflffiftfrXft: 

[0 0 7 5] 03(b) fc*S;K5*38i©»a-e 
(4, fia&7*- vj/ h<pfcf4, KMftftft-8-tt£$*i 

5. ±IS^ffl (i7-D^=N->y#/K «££nteft 
{**) 

[oo7 6] 04(4, ^^A-efFssn^itteifto* 

5, 02t^SH5H16©^IS©aif^S:^t-CV^5. r 

fc, L{@©ik-»'^/HCO^Tlt©i5f7t3tl5 (N=L 
t-T5) rtlc49, t**©^xA(C^T^49iS 

[0077] 05 (4, 01 ©#Jt5t&P 2 0 2, 2 0 3, 
2 0 4, Xit 2 0 5 ©A#tt*|lltt«rt*r*-t-BI"T?*) 

So 0 5 ©#?j&-c-f4, «rJ&©«i5£K:fl^\ *-r:uwa 

SS6 0 1#, $fflrfll*y-f^^#5 0 8*»6>ffl*&it5 
g{§{f#r(i) (i=l, 2, • N) iC^LTZ» 
«*fcHfr1-5::ik:J:?K r 2 (i) t 

[0 0 7 8] ^{C, anjf*5 0 2 tr-f 0 3 

ft#m^ffir 2 (i) fcH*»*l-5. rtv(4, a IS;* 

[0 0 7 9] *(C, Nv'y^*^^504iU7'D 
#^-f yf-5 0 5*»6tll**il*. ic^T, M%m5 0 

6*k ^mmm^mmmmmtimPiisL (ml=qp 

SK, 16 QAM, 6 4 QAM, XI42 5 6QAM) i4» 
e>±IE*JWtSr«ifL. X£ft*HMt*BI*6 0 7#, 
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M^Aml (ML=QPSK, 1 6 QAM, 6 4 QAM, 

xi±2 5 6qam) t tracts. 
[0080] me it, H2fc^sn5*»w©*i©* 

!S©»IBJ::*Slt5QPSKiftS<B2 0 2» 16QAMi 
£§52 0 3, 6 4QAM*l5gg|5 2 0 4, XJ42 5 6QA 

Mttetns 205 «r*3w-s*«w©iB 2 

H-g^^v'a-^Sr^UT^So i©*J&(4, <#3§0Ji 
« l oJBWi!t»«i-*. 

[00 8 1] H6©#*fc*5V^Ttt» mJ340fc6S:(Ctt 
V\ *-f*JH*6 0 2;J^ -JHH8S6 0 lfrhliljjZtl 
5S««*«**r2 (i) ( i = 1 , 2> • • , N) 
b, #«iia«koJF*&»att«AffiPiiL (ML = QPS 
K, 16 QAM, 6 4 QAM, X(42 5 6QAM) 

[0 0 8 2] Ang3g6 0 3 tf-f 0 4 

>\>l)tpV$ 6 0 5*5 1 -y^WN^^/l-Sr:*^ 

[008 3] LT, tt*HB9dt[ElB 6 0 7 £5, ±|B» 

Ul(ML = QPSK, 1 6 QAM, 6 4 QAM, XI42 
5 6 QAM) k L-Tta^-fSo 
[0084] r©J:5ftiaiS«*KJ:5» BfixBLfcJ: 5 

0 7(4, RSS Iflr-B-Srfflv^fcttSMOjUS© 
H*©J»«o#*BISr*L-CJa5, <#3S93©Jg 1 ©UK 

a>x-tux& i ©naicfcttsai 2 ©^ 

Mi-*fjS-f'5o ^©[IIK&^t, imwcomi ©Hi£© 

JfclBfcffiSH 2 ©*&£•£ 13 t»#X»±IE**fd-Sixfc» 
3H4, 0 2(D#^tPlC«ffiSr*1-5, 
[008 5] R S S I {g-§-[±S:Wf w</v£Srf-/!>s, 

-jK t r. r bftT 1^5 b?i$ ^©T^-eti 

[0 0 8 6] RSS 0 2(4, * U y g A' K 

::©**-eflu r s s i flr*fc3-5v*TWb*ufc*p» 

[0 0 8 7] EI7t^$^5J:5(-, RSS I»je«7 
0 2(4, #R(4l 6 QAMWI^KWiS^SSMIffll* 
4o*>*Ji£«2 0 2-2 0 5 



©5b, 1 6QAM#l5ggB2 0 3, QPSKJt£§|520 
2, S.^6 4QAM*6£»2 0 4© 3o©^£S)f££-£ 
5 r t WWi*ML_S E L frgM&ft-t: u 

[0 0 8 8] r©&*, 3HPiaJ**»'**7 0 1(4, ± 
IE3o©«Jgg|5(;:*fUT©*-, SfSfS*7W-i>,2 0 1 

**r3/4CiM«-e*5. 
[0 0 8 9] 1118(4, SWBROUp/DownfflfP* 

*j«ia*ij*L"c*s!K ioiiei>-ciwau 
fc#3§W©fl l 38 3 ©*J&0!lfc:#J$1- 

H2©»*fcHWraxiie»#ttSiifc»£tt, 02 

[0090] 08 ©1ft£T*(4, ft/h*SH®:ffi-fe Uy y" 

2 i ot*Jtt5W0©«l£ttis, IWiJ£«tt*A**y 8 

0 3 fcfEttSJ-US. * LT, *£^ISSK^8 0 2 
tWlt£fflfttt**y 8 0 3K|B«SJx-CV^5ffiriElO«« 
LT ± 1 3g I, < (4 0 © 3 tt*©*Sr4-|HlO«IJtffl[ 

[009 1] B8K:*Stb5J:5K, m&LWMh** 

y 8 0 3 K!Bt^;hrC^3ftrlH]©$5£ffi#09x.lf 1 6 Q 

AMMi^sc-efcafft^, nt£*Ha«£8 o 2(4, 4 

o*)5*^S2 0 2~2 0 5O5t.. 16QAM«5tg|3 
2 0 3, QPSKJtJ&»2 0 2, 6 4 Q AM}i5ggB 
2 0 4 © 3 o©3>.£S>{££-£5 r. £ £J§^1-35l#lff # 
ML_S E L W'* 8 0 lfcft|MN5. 
[0 0 9 2] r. ©(£*, \st * 8 0 1 (4, _k 

***.T»fWB**fT$. r©45(-UX, £M»8:0 

*fc3/4fcfiM*"e#*. 
[009 3] 139(4, t'^fSfS^^fe^tC 

UT*3<9, <*^BJ©Bl©®S>-eB«xEtfc*^0J© 
SSioJS«K:*srf5Jlt4oaaM!K:»«rs. ^©Bllc: 

*s^t, *»wo«i©iato**fc«5ia2aifBi5 

mw^ilDC^Sr^l-So 09T'(4, QPS 

{dl©16QAM, 6 4 QAM, 2 5 6QAMO^f* 

[0 0 9 4] t'^t'T/V^y XA(4, -?:©-»-^/KC*3 
(45*Sffi Mly^) «t <i) Sr, 

f^f^^ 5 0 h/^r (i) t-t 

^ftt>3£v^fS#^^ h^r min (i) i©SE^t©~* 
fl, EP*>, TIE^7S;i: UT^«I$^5. 

[0 0 9 5] 
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\W7\ 

M0 = «i)-w(*)) 2 

[0 0 9 6] fisRtf Q p s K£mtt<nW&^ z<o±S. 

mud) nm9\z7r^ti^^o^s wm%.&&9oi 

/It (i)i:QPSKfvy^2 0 6 til;0£^^SfB-!§- 
£'<;7 h/Wnan (i) b ©SES ©-*{fi£ 5 „ 
[0 0 9 7] *HteO^®T-(4, (i) as^ 

[0 0 9 8] 
[*8] 

[0099] Knmmmx&s ±mlhvl^ 

[0 10 0] 
[&9] 

MMi(») > € 

[oioi] ^L<(i±E±Sli^ML 

[0 10 2] 
[&1 0] 

ThiL > E 

[0103] asj&irfsi*^ ^-©^iamiStKfcttS 
^SU^&sast^ftSj^K^^ftSo 4 

->^T A{C*5^T^$^5 E b /N o CDftSfit»CS<3 

[0 10 4] {&Rtf6 4QAM«-§-/!iS£{f £*VTV^i| 
-g-^fc'^TQ P S Kfs#^*3£S^5#-g-Sr#XLT^ 
So 6 4QAM^*S;lC*5^Tf4, fUii^Sfci,^ 
l-ftt^WOff^r (i) ^is|$tbfcBf, ^©ffiffifi 
Wz-ft (+7, +7) iftS, — QPSKif)£g|S2 
0 2K:#Vvr, ±lE«#jfSfc*fcjEV^§-j&r min (i) 
Ht (+1, +1) T'fc£ 0 flEoT, QPSKflMt 

[0 10 5] 
Wfcl 1] 

W PSK(0 = (7-l) 2 + (7-l) 2 = 72 

[0 10 6] w©*g<S it (jpsKd) EUli-*£fr 
5*51^ 7 2ifc*>, ff*AH»BI (=2) fcft^T 

tt, QPSK*£»2 0 2fc:fctt5«£ttflsaS'|>±£ft 



So 

[0 10 7] iPJMW&fcli, g«*m#9 0 2a>t>tU 
7l£;}xS;fcgffin (i) XI4^tbSr^g^9 0 2ff|tL 

^FfiiXttEi^ xu-y -/a/VKf-f Xi7^ 9 0 3 
fcJ:0Jt«3:h.5. Lt, :of^r^lt ±SB» 
9SlXH:ftl oa«s*Sci-5»e-t. QPSK*jeglS2 
0 2tMLt, Jt^fbf^O^ih (OFF) Sr^-fS. 
[0 10 8] 3MBMO*5©IUfiO»tBO±iEO«j8t 

Ell 2f±, #«W©ffi^ttn?*5^3EW#5t«:jav* 
[0 10 9] mi 2 ©fljffc-ettu 

[0 110] J:oT;^WfcJ:5»SSaH#*#3lil($ 
ftfcSfcJG (-^-^^x-v-gy) RViftm /V 

£ a* "Tig i ft 3„ 

[0 111] **Wf±Sflr«0*CWCfcft||!fC*)<5*: 
[0 112] ±t)*|6]y ^07i-^v^iT9*lSi 

- •yirf-**A> (El 1 5 (a) © 1 5 0 8 £ 

Jtfc (fl?LtfQPSK«W^r«) -eaHSSii.5.J:5fc* 
fifc^ftSrifCfci?, ^-K^y^ir^vSr&gi: 

[0113] scfrieota^aatfrs^sffiSiia^T 1 

9 s «^fAC#» (#tdff->^xA^©iffT 

i-v<?>(t:Mt±m\z.m&i-ZsZb&*imb%9s mmm 
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/JB*it>fc, ®mwm (1 + 1 = 1T*J;^) ©8b*# 

<*««©» 2 ©jjea>&fc, *^pjcD^2©isaico 
[0114] r rs-ctwi Lfc*»9§©* i ©fltata 

K, *«W£*MLfcfctt**i£fcm*©¥$*U<tt 
Aici: t/CJBl^MxTna. £©96\ *flMIfti"<A' 

[0 115] *38W©*2©JISa"ett. 

9> 3EfflHtftw</i'© I py$0[ W6*MS) *ofc©*IUffl 
[0 116] H#i$fcf±, #3Sifl©#2©JSGaH:. 
©-CfcSo *38WOJKl©JSa©*fri:PI*K:, 09*. 

zogmmmt lx, 2 (qpsk) , 4 aeo 

AM) % 6 ( 6 4 QAM) K*S^T, ±iE¥*&CNRtt 
-tit-Ptb, VQPSK=8/a 2 > V16QAM = 5 8/a 2 x 

[0120] rr^^yA^aMweSftteWHefl: 

©Jlffl («&» T'B^SiW) &L4U jtJgfcfli 

5, £*§«#©{§#£©#» (2 

[0 12 1] 
[ftl 3] 

a 2 =E(x 3 )-E 2 (x) 

[0 12 2] 
[tl4] 

[0 12 3] 
[ftl 5] 

[0 12 4] A&WtCfi, *«BJ©^2©JSSfCioV>T 

«, «Mt*as«f< ( ffN 2 ->D , t»om#&mm 

*2-C*5l*©#*«»ft©jp*S»afett«* (Pml) © 
5MMk a 2 Pqpsk=0.0 , a 2 P 16QAM =16.0, ff 2 P 
64QAM =336.0«:»flM-7-fcy hi UT, SflMtft** 



V64QAM =2 1 8/a 2 "CfcSo --T?, 2 5 f± (ft 

/W flrft£imBi. a 2 i±^Jtt©^»^fc5o 

fc, «ftjfeMEIt*5j:tjqiMt*«:lR]-» o£9Es/N 
o SrW-lwi-5 - 1 -Cv-vtf/HII 9 spfclH tX -f 5ftfl= 

[0 117] Ld»U w©JBt*tf*K 

v\ iot. S««fti" t ^!» s »«ft<Se)*tJ!c<T 
[0118]^ Mi Kl*Stt3£««ft& r (i) fc-f 

x(i) **w©*i©]!ei-ett, list- 

(i) ©»#ffi (l**-^yH i> ¥«SSIAx 

[0 119] 
[*12] 



(t2) 

r©i^, #£fBJ§ft©±£Hft 

[0 12 5] 

[ftie] 

Aml = \op Mt - <x 2 \ 

[0126] XfoZ. #«Pii«K:»JS:-*-5 

AfSMftAgpsK^ Ai6QAM > A.64QAM«x Zfl^lX, 
[0 12 7] 
[ftl 7] 

[0 12 8] 
[ftl 8] 

[0 12 9] 
[ftl 9] 

A*«J>tM = \ a P ttQAl4 ~ 

[0 13 0] ifc<5. ^^©^2©J®at?tt, #3g0J 
©»l ©««©»**: P3«fc» #*WB*lc»JSt-5* 
SMftAML©5*>ft'Hf5: ; t1"5t©^, £flttft©tt 
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tftt. *%w<o%i<nwM<Dm&tmmz, unices 

[0 13 1] fcfc'U #»9J©82©J!Ca-Ctt. *«w 

5i«**)«fc»T*)5. fti 75S~$:i 93; 

[0 13 2] 
[&20] 

[0 13 3] OBMWfcS. r*Wt*«fl#. 

(JHtttt) ©»«KHi-5flHMv||^ 
0le£-3#, Nf-V^/KO^*5>»fiSa2 (N)#XltK 

[0 13 4] ±IS©i5tC*%BJ(7?^2COJ!f®T-tt, f" 

fcHUTlSID-CSfcS) £tf&£P^$:©¥^*&&&m^ 
[0135] tft#fiE s /N o tft#LT*i9 . I*#f± 

g©*§££TOe, +#fc$©1^7>^££;ft&^ 
i ©ma©** 1 meitc, (&*© t*r/w=f y 

[0 13 6] iot. *»98©JIS2©fl(a-T?t>, #fgBJ 

©3?l©®g©^i|ljMile, ■fry?>RN*:*>36* 

[0 13 7] S/^yARW-KiJav^Tft, *»W©Xl© 

6)KrfCttft<, ^n^it)| («L<f*SIHHtiE 
£SI9$) ©*X*»&, *ftb©«J&l8 9 *©!*§{«£ 

[0138] «*HaOKHRo±i3Ji**"Ctt, **© 
€Ss^Sr^T-r5 6 4QAM^P*S:fC*iV^T, N=5 
0 (fvtfAO ©4*fc, It^t)$l±4Xl o-4Sg 

[0 13 9] ±j£©Vy#/MgcN=5 Ofi, flRfJ?* 



[0 14 0] IP*,, *HK©^2©Ha}Ct5^Tfc, * 
^BJ©^ 1 ©J£3l©*§£ t RWUc. *4 n s/ MH§-©Jf 

[0141] «±#*»W©*20flGa©«*T»*)5. 
*fc*SH*M\ N«09^A«Rxi , • •, x N 

[0 14 2] 
[f2 1] 



[0143] r;-e, 

[0 14 4] 
[fc22] 

* ! Jf 

[0 14 5] T?fe5 0 fl*©?^****, mC¥*3 

[0 14 6] 
1*23] 

£(«0 = P*L, 

[0 14 7] 
1&24] 

[0 14 8] *»oX^5. -t-UT, ^itfettiMSH, 
oft). 
[0 14 9] 
[$C2 5 ] 

£(*0J -FiiLKatihFkL) = 0 
[0 15 0] 

Wfe2 6] 

[0151] tjfcs. rot*, *©$#flf±, 

[0 15 2] 
[12 71 

[0 15 3] -CfeS. ±ot, S{§{H3-©N«©aW:# 
ttri , ■ r N fcs £©«1**i©£«*#*H* 
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[0 1 5 4] Afrftfctt. r»*t»*5«l< (a N 2 ->l 

f:o¥^S8^Sm^ (Pml) ©#»«, a2p QPSK =o.o 

v (T 2 P16QAM =16.0, a 2 P 64QAM =336. OfcHStf V 
7A*Nfc*3<«* { (N-l) /N} 

[0 15 5] 
[*28] 

[0156] T*fc5o iixJ: 9 » #SMBB»K:»lSi-5 
*SK^:Aqpsk, A16QAM * A 6 4Qam(4, -tft-^i, 

[0 15 7] 
[»29] 

[0 15 8] 
[*30] 

[0 15 9] 
[#3 1] 

AS<SQAM = I— jy— "ffea^M ~ •!» 

[0 16 0] tfc*. *36W©#2©]W1©8 

io«jg«-efc5. -tut, ^©stefcts^-cfc, 

©#, «WgR©*JSIS*i: LTfflv^ftS, 

*, 1. sxio-^, N->y^©^ 

[0 16 1] HlC, gfcl 3^~»l 5«fc*r5vvC$Mft 
a 2 SrfhgLoo, ±BJBl©*»«KJ3t*5aEflid-7 

te-cfcSo A*wtci±, «£iitt*©£&HfcAi(.i±. 

[0 16 2] 
[*3 2] 

A so _ I ^ ~ ^ -3 _2| 

[0163] T-fo5o rft<t 0 , #SEWiS»fc*HS:-t-5 
±gSlftAQpsK> A16QAM > A64QAM»*^ 
[0 16 4] 
[*33] 



[0 16 5] 
[|Sc34] 

[0 16 6] 
1*35] 



[0 16 7] fcftS. rftas#38W©^2©f01©3S2 
<n$mm-Zh*o r©^*, 3X10-4 
i, N-»^;W©^mi-S<3V^Tft*«^-r5Hcl 7S 

<#»w©ss 2 <Dmm\zm<5< #mt©»ji>±j6o* 

*w©IB2 0]Bata<J<*ll«©J»*fco^r» E*T 

[0168] uir©sg 6 ~« 8 <o&mmm<om*wm 

jftfc LTtt, #«W©B 1 ©JJH31^S<J< , huxE Ufc* 
IloSi, »3, Sg4, XttSS 5 ©*»©»»©*# 
(02, B7, 08, XI4H9) t§miriZ.t»Vt 

So 

[0169] m 1 2 tt, 02, 07, 08, 3U40 9 
/T$H5QP SK#£5£g|5 2 0 2, 1 6 QAMigglS2 0 
3, 6 4QAMjt£g|5 2 0 4, Xli2 5 6QAMi^ 
2 0 5 «rSgft-t-5#35?H©» 6 ©H«S©^«g©«^;0t7 
*>5o ^Hli, #3gW©02©OiCa©S#fc:£'3<JIJ6 

[0 17 0] 01 2ld*5l^T, 3081 2 0 1, 12 

0 2, 1 2 0 5, gg&l 2 0 3, 1 204,«3fiSl 
2 0 7, 1 206, 1 2 0 8 i4, bukS Lfcfc 

1 3SCHR1 5:&tc£^T, gW§-£©#»£gffi 

[0 17 1] fttgSl 2 0 9f4, ftl 6 5*;<D:&2tf)*&*j- 
fcOMPSSrW-JM-*. ^UT, tt#tt9tg|g|Kl 2 1 

o«» fti 6*©*5a©«»tt«**3ttTU, £gnfc 

[0172] 013 f4, 02, 07, 08, 3U40 9 K 
^£*t5QPSK}t£g|i2 0 2, 1 6QAM4f5£gB2 0 
3, 6 4QAM«£S52 0 4, Xf4 2 5 6 Q AMjf JtgB 

2 0 5 ^Hmi-5*HBJ©m 7 ©Htt©»tt©*WiB|-C 

[0173] 013 X, ~S0K 13 0 1, 1 3 

0 2 , &tm*8 1 3 0 3 f4, mFxB Lfcft 2 2 5£(Cg<5 
< ^^JpiSSrtfg t, 1 3 0 4, -*[U8S 1 3 0 

5, £tf6fcg08l 306H, ^2 iS;tcS<5<^*^ 

[0 17 4] MJUSl 3 0 714, ft 2 8 5£<0*i2tf>ijife# 



(14) 
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<i©rtgis«£fmi-5„ -tux. nnmmn^Ki 30 

[0175] mi 414, 1212, 117, 08, X(±I219(- 
jj*$iT,3QPSKliJfclHS2 0 2, 1 6 QAMif £&2 0 
3, 6 4QAM*£gH2 0 4, Xf± 2 5 6 Q AMmfeU 
2 0 5 SrHm-f-5**W©»8 ©3H6©Jgtt©fl|«H-e 
£>5„ dfttt, *«W©J|2 0J!plk:*5tti»2©aSJg 

[0 17 6] 01 4fc*J^T, 2 0 1, 12 

0 2, 1 2 0 5, 1 2 0 3, 1 2 04, 1 

2 0 7, 1206, 1 2 0 8 tt, @12©i 

£ilRHre&!>, M&Lfcifci 3 5£~$ci 5;S;fc£<Jv> 

[0 17 7] ftJMtl 4 0 1 1±, »3 2 5£©;&i2©*fe*J- 
ffl[Ort««S:fhJ|[-*-5. -t UT, £*HKStJFlIII& 1 4 0 

2«, *3 2S©*ia ©«#*** *siitu 

[0 17 8] 

Siilfsfti'©, 7*-y^^««Ttfc*it5*ffl#ffl3& 
^TIEtft^o 

[0 17 9] r©»g\ Sffi ^*>£K;fc£f+3liHT 
5 dtfc «):!>, ±SfflcD«*fffl, HP *>*£*© 5 
y^u^ft/hS<fliit5rt*Br«ift9 s HS£©^ 
■K*v^-C»j|«*aESr«tt-t-5i4#^riBi:ftS. 
[0 18 0] #*W©SS2©**S©*riH::.fc;h.fi, 

*««ESrffl^5ii:tf» JEU:tt«©J:^3«ft#©*J&» 
<b ©*HJB*©*±*£#TrfB k ft 3. 
[0 18 1] #^9i©3g3©t§#©«;&(;:J;;h,tf, £^ 

©**»e>©«H*s»o**jtj&!js^rft t fts„ 

[0 18 2] #*«©» 4 ©«*©*££ J:;fctf, 

v *£««*©**» e» ©*»§»©***£# «rffi t ft 

[0 18 3] *fc, ^EK^T, v^xAKfcl^T 

wm&tiitmimvmizfocx. m-<nmmi%&x~im 

$ix*«*©^oyi'ftasK3&Wffiift5^iJcJ:9, 



w©H»^TK*J^xaEiiBS«©*S*fi i 5ri:K 
«t9, S^Sp D p«ft^liJgic©it]£^pjtgii-5o 4fc 

ffi»-e*5fc«>, «*ft©ffJ«^WI6tftS. 
[0 18 4] Sfc, **Wt*5^-C. JMItt*^^* 
*©£fl«*l"<A'fc*-3^-C\ #g{i££|| 

[oi85] sfc, *«wt*sv^T, wmcomfemm 

»mi-5^flB*g»©«5H^IS«§tu5rtfc«t?>, JtJt 
^©«*»*fi'JJ*i-3r£#"r«ifc3. 

[0 18 6] *38M»w*3V>T, flfe©ft±*J^T/V 

=* y XAfc*sir JWi s ftfdf ^jkinEMttff # fe § * 

*3£^*©«if*SrH'JSM-5 r i # i^i 45. 
[0 18 7] MIC, *»WtJ3^-c. SKt^f©^PJt» 

S;^^sti5i5ft^7 l At?tt, Pf*sc©^ft* 

y x fcsflti-s r. k tf*im k ft 5 0 

[mu &%m(offlmxibz><, 

[H2] ^«©m©3li^»*©*jfciii-e*>5. 

[1213] 7 5/ h©Jfctfc«r*U5:0-Cfc3. 

[[214] *&W<DW, 1 ©Htt©JB*©»fHftWB-C*> 

So 

[1215] *«W©S(Sl©iat©»«t*i»t5«-«|«»© 

ffi&mx'hSc 

me) *5SW©fE2©IH6©»*ti3lt5«-J6S» 
(MWWH**«^9>^^ Hy y*«HMB ©*^ 

[121 7 ] R S S I ««-SrfflV^fc*38W©« 3 ©Uli©^ 
®©*^I2lT*fc5) 0 
[1218] «WJS*©Up/Downf|Pj»S:tT5a«aaH 
V ^fc** W©«S 4 ©»©»©#fifel2I-efe 

[09] br^tfa-g-ffit©Jg-§-*SCT?*>5*55W©»5 
©|Qt©JKtt©#j«H-e*)5. 

[Ell 0] *«M©IB5©3l«©»j|Bt*Jlt5^U'yi/ 
3/uKfcJ:5«l|[tJl:©-«(Sr*i-B|-e*)5. 

[1211 1] a«/*a«*#f^7-A©#fifeH-Cfc5. 

[1211 2] *«M©»6©3Ufi©»lfiKii3tta#i6S« 
©«^l2lT*fc5o 

(mi 3] *&m<om7<omte<DMWt\zj3»5&m%i$ 
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<DMfmX*hZ>„ 5 0 1,6 

[Ell 4] #«W©»8©H*©»tefc*Stt5fcitja» 0 5 

(Dffifcmx*hZ>* 5 0 2, 6 

[115] jg«««*S;©JRl»WHTf*>5. 5 0 3,6 

W%<DmW] 5 0 4, 6 

1 0 1 Sttff 9 5 0 5,6 

102 mgmgmim so 6, 6 

103 mmmsmu 07, h 

104, 210 ft*#£H*fS-fei'** 5 0 7, 6 

10 5,215 ^-^iru^^ fefttiffitg 

10 6, 216 (NMg-g- 508 

2 0 1 S«(B*7 U-A 7 0 1,8 
2 0 2 Q P S K££A 7 0 2 

2 0 3 1 6QAM«^gi5 8 0 2 

2 04 6 4 Q AMji^nP 803 

20 5 2 5 6 Q AMftJdEgB 90 1 

2 0 6 QPSKf-7'^ 9 0 2, 1 

2 0 7 1 6 QAMt'? -y/* 903 

20 8 6 4QAMf-7y^ 1 2 0 8, 

2 0 9 2 5 6 QAMf? 5"* 



01, 1201, 1202, 1301, 13 



0 3 AP^H 
0 4 -t^WIhIK 
0 5 N-yy^^y^ 
0 6 

02, 1207, 1209, 1304, 13 

o lMJIIg 

0 7, 121 0, 1308, 1402 

01 aaw§»-fci'** 

r s s i aajeg 

203, 1204, 1302 
^ 1/ y */ a Kf-f 7- 2 $ 
1303,1306 Bfcl 



im2] 



[12131 



! QPSK 



* 



QPSI 



QPSItTi* 

: — r 



1 





A 


l 6 QAM 









l 16QAH r*7* 



H 



6 4 QAM 

IB&0 



64QMC 



-4 



64QAH f?7r< 



256 QAM I 2S6Q&M 



,211 J^ 15 



213 



r 

Is 



NfwM 



H 



216 



! 



,214 



• Nf < H 



I 



(a) mm 



i 



(b) 

IL:Signals for lodulation Lewi 
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II] 



Bft CO> 



1M< 



1B(I1) 



1 



TTv 



ML#1 



101 



1KB) A l lC3(tl) 



A 

ML#2 



10ffi> 



1113(12) 



ML#X 



11380 



ii 



1(15 



I 



106 



ML : Modulation Level 



(17) 



*®WI ¥-11-275164 



fftVOllQglQilOlMM (L>N) 

211 



N 



L 



] 



N -duration 
(N<D 



Si ' 



QPSK 



Q P S K f 7 7 A ■ 



1 



T 



"iiiii' 



A 



16QAX 



i 16QAM f?7'< 



i -A,:,;:;;,::::,,,,, ! A 

; ;: S4QAM' 64QAX 
— H;.' .; ft!*:^ ■•;[ 



| — H 6 4QAM ??t/< 



i 8 



1 



256QAM 



-211 .-^ 



,215 



• Nf ( W I 
Oft : — »l 



1 



212 



| Nf * t' f 
-» j 111% 



,213 



1 



216 



Nf -r M 
ESS 



,214 





■ffl 


! N't < M 


A 256QAJf77/« 
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[05] 



[ID6] 



fed £ 



SI 

8 

I 







■ 1 . 




















— 9 











g 

CM 



V) 




flfcVH 



1* 



-J 
< 



8 



— 



14" 



0? 



(Si 

It 



imi i) 



[01 0] 



J L 



+7 
+5 
+3 

•+1 

_J 



-7 -5 



-3 -1 

-3 
-5 
-7 



^□^l) -72 



(♦VD 



+1+3+3+7 



:<2PSK Signals ^ (I) 
X Received Signal :r(l) 




C 

c o 



I 

si 
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17] 



[08] 



18311* Hiifc*!! Of 1 0*1 



210, 



DATA SEL 



QPSK 



! ! 



QPSIMtH* 



! j 

^1^1 .16QA* 

-7L/-2. 1 i | — Raffia 



A 

imaii 



16QAH fJi* 



ft 



64Q1V 



64QAM fT 7 '*h 



2(S> 



2S6QAI 



256W 



<205 



ILSEL 

(16 WK, QPSK. 64QASO 



RSS I 
1GQAH 



,211 



215 



212 



! Nf<M| 



WWW 



Mf < V f | ■ ! 



214 



n 





QPSK 


A 







J. 



MIA SEL 

211 



-H 



Nf (Mi 



215 



am* ac; 

Ml «l 



16QM 



LRU 



,212 





Nf i M 







1*1 

i I- 1 

i s 



H Q AH I 64QAH 



64QAI fn* 



I256QA1 



213 



,214 



t ! 













m 



: KUSEL 
06QAI.4PSS. fi4QAI) 



1KJAI 
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[09] [HI 2] 




(21) 
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[013] [014] 




(22) 
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[Hll 5] 



-I 



1504 



1505 



rffli 







udii 









M-/l>1502 ^fl^'1503 

9G1 nig! 



r I 1 r-/~ 1 

i507 J , !?o] 



[for Ud. Channel Syitoiw) y; 

ffejfy7JHat(&j*«oi 
(for Correlated Cornel Systems) 



• • * ■ 

• » • o 

• • • • 



QPSK 



16 QAM 



640 AM 



